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BASIC Sound 
On The Atari ST 
How To Make Music 
And Sound Effects 


MultiMemory . 

For 64 And Apple 
Load Several BASIC 
Programs At Once 

Atari BootStuffer 
Fit 10 Boot Programs 
On A Single Disk! 


IBM Fractal Graphics 
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Atari SpeedCalc 

A Powerful Spreadsheet 
Program Inside For 400/800, XL, XE 
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Amiga, Atari, Atari ST, 
Apple, And IBM PC/PCjr 



































Lookfor Homework Helper and other 
Spinnaker products at these fine stores. 
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BLOCKBUSTERS. 



Ever run into a mental block while doing your home¬ 
work? Like how to start an essay? Or solve a tough math 
problem? 

Well nowthere's help. The HOMEWORK HELPERS” 
from Spinnaker. They're designed to bust these blocks 
and help you produce your homework assignments. 

Through a unique system of prompts, the HOMEWORK 
HELPERS ask stimulating questions, inspire new ideas, 
and help you organize. And they cover Iwo of the toughest 
homework challenges: writing well and solving math 
word problems. 

Take WRITING. It has a unique, 3-part program for 
developing essays and book reports. It gets you started 
by asking key questions and shows howto organize an 


outline. Then its built-in word processor actually helps 
you write, edit, and print out the final work. 

Then there's MATH WORD PROBLEMS. Its special grid 
system helps translate word problems into workable 
equations. It has a built-in calculator which shows the 
solution step-by-step and prints out homework calcula¬ 
tions ready to hand in 

The Spinnaker 
HOMEWORK HELPERS 
are the mental block 
busters that produce 
homework results. Look 
for them at your local 
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We make learning fun. 



How to turn your computer on. 


(The following is an actual 
conversation between Bantam Software 
and an unusually talkative 
personal computer). 

BANTAM SOFTWARE: 

We always ask what turns 
people on. Now we want 
to know what turns you on. 

PERSONAL COMPUTER: 

It’s about time someone 
asked the real expert What 
turns me off is boring 
software. Boring, uninvolv- 111111111 
ing predictable: 

And cold rooms. Why is it jj jj 

Sherlock Holmes 
“Another Bow" 
of the year's best. 




nuclear weapons. A British traitor. The KGB. 
And the subversion of NATO. This is a chal¬ 
lenge. Will it help if I read the book? 
" J (Loud explosion on screen.) 

Oh no! Does that mean I lost? 

B: No, but losing’s the whole 
point of the next one. The 
Complete Scarsdale Medical 
k Diet. You know the bestseller. 
L PC: Why, do Hook heavy? 
Never mind, let’s have a taste. 
(Disk is in- 
\serted.)Thisis 
some menu. It 
helps you assess 
your goals. 
Monitor your 
Mix’n 
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You’ve joined an elite 
Rescue Squadron, flying to 
the hostile planet Fractalus 
to confront the ruthless 
enemy Jaggies head on. 
The mission is a treach¬ 
erous one for, as everyone 
knows, the cyanitric acid atmosphere on Fractalus is 
fatal and Jaggi saucers are cunning. You’re needed to 
rescue Ethercorps pilots shot down and stranded on 
that brutal planet, and to help lead our forces to victory 
... for the merciless Jaggi onslaught must be stopped 
to preserve the future of our galaxy. 

Rescue on Fractalus! is a rescue and space action 
game with realistic 3-D flight simulation. You pilot your 
Valkyrie Fighter through the canyons and around the 
mountain peaks of the planet Fractalus to rescue fellow 



pilots, do battle with enemy saucers and destroy enemy 

We supply the Long Range Scanner, Dirac Mirror 
Shield and Anti-Matter Bubble Tbrpedoes ... YOU 
supply the skill and guts! Thke the challenge: The perils 
of Fractalus await you. 






Strategy Games for the Action-Game Player 
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Programmer’s 

Guide 


Everything you need for successful, 
entertaining, and challenging 
programming on your Amiga, Atari 
ST, or Commodore 128 computer. 

Each hook is carefully written in 
COMPUTEi's lively, understandable 
style to help even beginning 
programmers learn the ins and outs 
of their personal computers. 



COMPUTE! s 128 Programmer’s Guide 

ISBN 0-87455-031-9 
Editors of COMPUTE! 464 pages 
Written and compiled by the most technically proficient authors in 
consumer computing today, the technical staff of COMPUTE! 
Publications, this guide to the powerful Commodore 128 computer 
contains a wealth of information for every programmer. Explore 
BASIC 7.0 through countless hands-on examples and sample 
programs. Learn how to create dazzling graphics and sophisticated 
sounds in both BASIC and machine language. See how to program 
peripherals, such as disk drives, printers, and modems. Enter the 
world of CP/M, just one of the three modes of the 128. There are 
even chapters introducing you to machine language programming 
and the computer’s method of managing memory. COMPUTEi's 
128 Programmer's Guide includes numerous appendices covering 
everything from error messages to memoiy maps. 

$16.95 


Look for these new books at a 
bookstore or a computer store near you. 
Or order directly from COMPUTE! Books. 
Call toll-free 1-800-346-6767. In NY call 
212-887-8525. 


COMPUTEi’s ST Programmer’s Guide 

0-87455-023-8 
Editors of COMPUTE! 

Complete and comprehensive, yet easy to understand, 

COMPUTEi's ST Programmer's Guide is a must-buy for any 
Atari ST owner. The technical staff of COMPUTE! Publications has 
put together a reference guide to programming that takes the 
reader through eveiy aspect of this newest Atari personal 
computer. Logo and BASIC, the two programming languages now 
available for the machine, are explored in detail. Pram 
programming concepts to writing programs, the scores of ready-to- 

Advanced features of this new-generation computer, such as GEM 
and IDS, the ST's user interface and operating system, are 
illustrated as readers write their own applications. Valuable 
appendices provide information programmers need, including GEM 
VDI opcodes and a list of ST resources. 

$16.95 


COMPUTEi’s Amiga Programmer’s Guide 

0-87455-028-9 

Covering AmigaDOS, BASIC, Intuition, and the other important 
programming tools which accompany the new Amiga, COMPUTEi's 
Amiga Programmer's Guide is a clear and thorough guide to the 
inner workings of this fascinating, new-generation computer. The 
great speed of its 68000 microprocessor, coupled with the 
versatility of the Amiga-specific graphics and sound chips, makes 
the Amiga one of the most powerful computers available today. 
Written by the technical staff of COMPUTE! Publications, the most 
technically knowledgeable authors in computing today, this book is 
your key to accessing the Amiga's speed and power. 

$16.95 (March Release) 


COMPUTE!PublicationsJnc.^ 


COMPUTE! books are available in t 
Sussex BN21 3UN, England. 






















Explore Pascal with 



THE 


HANDBOOK 

from COMPUTE!. 


The Turbo Pascal Handbook 
Edward P. Faulk 

With The Turbo Pascal Handbook and Turbo Pascal from 
Borland International, you'll be gently guided, step-by-step, 
until you're creating your own powerful applications in this 
impressive computer language. 

$14.95 ISBN 0-87455-037-8 


This information-packed book from COMPUTE! is an outstanding resource and 
programming guide. And it’s written in COMPUTEi’s bestselling style so that even 
beginning programmers can quickly and easily understand all the applications. 

Ask for The Turbo Pascal Handbook at your local computer store or bookstore. 
Or order directly from COMPUTE!. Call toll free 1-800-346-6767 (in NY 212-887-8525) 
or mail the attached coupon with your payment (plus $2.00 shipping and 
handling per book) to COMPUTE! Books, P.O. Box 5038, F.D.R. Station, New York, 
NY 10150. 

Note: You'll need Turbo Pascal In order to use this book. The software is not included with The Turbo Pascal 
Handbook. 
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SOFTWARE 


Now Get Up To 200 FREE Programs When You 
Subscribe to COMPUTE! Today 


Subscribe to COMPUTE! today and you’ll be getting a lot more 
than just another computer magazine. That’s because COMPUTE! 
comes complete with up to 20 FREE programs in each big issue. 

Subscribe now and you can depend on a steady supply of high 
quality, fun-filled programs like Cash Flow Manager, Speed Ski, 
Turtle Pilot, Boggier, Text Plot, Retirement Planner, and hundreds 
of other educational, home finance, and game programs the entire 
family can use all year long. 

The free programs alone are worth much more than the low 
subscription price. But there’s more to COMPUTE! than just free 
programs. 

COMPUTE! s superb articles deliver the latest inside word on 
everything from languages to interfaces...programming to disk 
drives. And our up-to-the-minute software reviews are must read¬ 
ing for any home user. 

Whether you’re a novice or an experienced user, COMPUTE! is 
perfect for you. So subscribe today. Return the enclosed card or 
call 1-800-247-5470 (in Iowa 1-800-532-1272). 
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Authoritative Books 


From Abacus Software 
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And you can start by actually building NRI’s 
16-bit IBM-compatible computer. 





























































































TAP THE POWER 

of the Commodore 128 


By the author of 
Machine Language 
for Beginners and 
Second Book of 
Machine Language 
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128 Machine Language for Beginners _ 

Richard Mansfield 

One of the bestselling computer books ever has now been completely revised for the Commodore 128. 

Most commercial software is written in machine language because it’s far faster and more versatile than BASIC. 
This new edition of Machine Language for Beginners is a step-by-step introduction to 8502 machine language 
programming on Commodore's 128 computer. 

The book includes everything you need to learn to effectively program the 128: numerous programming 
examples, memory management tutorials; a complete description of the many Kernal routines and other new 128 
features; numerous hints and programming techniques; and a dictionary of all major BASIC commands and their 
machine language equivalents. It also includes a high-speed, professional-quality, label-based assembler, 
optimized to take advantage of the speed and extra memory of the 128. 

0-87455-033-5 

$16.95 

Like the other top-quality books from COMPUTE!, 12 8 Machine Language for Beginners brings you ready-to-use 
information in a clear, lively style that makes learning easy and enjoyable, whether you are a beginner or an ad¬ 
vanced computer user. 

An optional disk is also available which includes the assembler and example programs in the book. The 128 
LADS Disk is fully tested and ready to load on the Commodore 128. It costs only $12.95 and saves you hours of 
typing time. 

Order your copy of 128 Machine Language for Beginners and the LADS Disk today. Call toll free 1-800-346-6767 
(in NY 1-212-887-8525) or mail your payment (plus $2.00 shipping per book or disk) to COMPUTE! Books, P.O. 

Box 5038, F.D.R. Station, New York, NY 10150. 
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All the exciting, 
entertaining, and 
educational games, 
applications, and utilities 
from COMPUTE! magazine 
are now available on disk 

for your Commodore, 

Atari, Apple, or IBM 
personal computer. 


The COMPUTE! Disk 


A new COMPUTE! Disk is published 
every month, rotating among the four 
major machines covered by COMPUTE!: 
Commodore 64 and 128; Atari 400/800, 
XL, and XE; Apple II-series; and IBM PC, 
PCjr, and compatibles. 

Every three months you can receive 
a disk with all the quality programs from 
the previous three issues of COMPUTE! 
that will run on your brand of computer. 

Like the popular COMPUTE!'s Ga¬ 
zette Disk, the COMPUTE! Disk is ready- 
to-load and error-free. It saves you 
valuable hours of typing time and elimi¬ 
nates typing errors. 

With a subscription, you will receive 
one disk every three months for a total 
of four disks a year—for only $39.95. 
That saves you $20 a year off the single¬ 
issue cost. 

Or you can order individual issues 
of the Disk for $12.95 a disk plus $2.00 
shipping and handling. 


Remember to specify your type of 
computer when ordering the COMPUTE! 
Disk. You’ll find more information about 
this month’s COMPUTE! Disk in this 
issue. (Note: You’ll need the correspond¬ 
ing issues of COMPUTE! magazine to use 
the Disk since the disk will have no 
documentation.) 

For fastest service when ordering a 
subscription to the COMPUTE! Disk, call 
toll free 1-800-247-5470 (in Iowa 
1-800-532-1272). 

For more details or to order individ¬ 
ual issues of the COMPUTE! Disk, call 
our Customer Service Department toll 
free at 1-800-346-6767 (in New York 
212-887-8525). 

Please allow 4-6 weeks after placing an 
order for your first disk to arrive. 


COMPUTE PublicationsJnc. ® 



ITALSO RUNS ON 64K 


Serious runners know it takes more than great running shoes to improve performance. It takes knowl- 
I edge. Now Puma gives you both. With the RS Computer Shoe. The first training shoe to combine advanced 
footwear technology with computer technology. 

The RS Computer Shoe has a custom-designed gate array built into its heel. This computer chip 
■ records your run, then communicates the results to any Apple HE, Commodore 64 
or 128, or IBM PC computer. f 

A software program included with the shoe automatically calculates your time, distance 
and calories expended. Then graphically compares them to past performances and future goals. bb ■ ■ |f||f| ||«^ 

TheRSComputerShoefromPuma.We’resooutfrontintechnology.weput IJI™ U||H ^ 

computers in the backs of our shoes. Wi HUB III H ® 

Apple i, a registered trademark of Apple Comp. . 1 „I,„„M OUR WORD FOR QUALITY 
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COMPUTE! Books Announces 


OUR FIRST EVER 


INVENTORY 



As computers come and go in industry 
popularity, we try our best to maintain 
a flow of excellent books for readers 
and users of the most popular personal 
computers. You’d be the first to agree 
that, simply because a particular com¬ 
puter is no longer produced, infor¬ 
mation on it is no less important to 
you. But we’ve found that when some 
computers lose mass appeal, or are no 
longer at the top of the current best¬ 
seller list, many book stores no longer 
wish to stock books on them. 

These books become arguably more 
valuable to those who need them . . . 


those who never got around to buying 
them ... or those who have bought 
their personal computer second-hand, 
but now can’t find books about it. 

This sale is for you. It mixes the best 
of our backlist—from machine-specific 
to topical titles that never quite caught 
on—and gives you significant savings 
on dozens of COMPUTE! titles. Some 
quantities are very limited, so send in 
your order soon. Credit card or check 
with order only. Or call our toll free 
number: 1-800-346-6767 (in NY 
212-887-8525): 





Order any three from Group A for $24.95 (an initial savings of at least 30 per¬ 
cent), and receive up to three from Group B for $3.00 each. (A potential total 
savings of over $55.00!) All orders add $2.00 shipping and handling per book 
up to 5 books. Over 5 books, add $5.00 per order. 


Group A (Three for $24.95) 


Group B (Up to three for $3.00 each) 


First Book of Atari Graphics 
Second Book of Atari Graphics 
Commodore 64 Games for Kids 
All About the Commodore 64, Vol. 1 
First Book of Commodore 64 Sound and 
Graphics 

Reference Guide to Commodore 64 
Graphics 

Home Computer Wars 
Personal Telecomputing 
BASIC Programs for Small Computers 
Computing Together 
Programmer’s Reference Guide to the 
TI-99/4A 

TI Games for Kids 

33 Programs for the TI-99/4A 

Guide to TI-99/4A Sound and Graphics 


First Book of Atari 

First Book of Commodore 64 

First Book of Commodore 64 Games 

Commodore Peripherals: A User’s Guide 


First Book of Robots 
Home Energy Applications 
Beginners Guide to Buying a Personal 
Computer 

First Book of TI Games 
Extended BASIC Home Applications on 
the TI-99/4A 

Arcade Games on the TI-99/4A 


First Book of VIC 
Second Book of VIC 
Third Book of VIC 
VIC Games for Kids 
Programming the VIC 
Arcade Games on the Timex/Sinclair 
Programmer’s Reference Guide to the Color 
Computer 


First Book of VIC Games 
Arcade Games on the VIC 
Second Book of VIC Games 


All sales final. No re 


w books in good condition. 


Special offer through March 15. Order four books 
for $34.95 from Group A** and choose up to six 
additional titles from Group B for only $3.00 each. 


"“substantial savings . . 


in $8.75 each for values up to $24.95. 



SAVE 

75 % 


1.00 shipping/handling | 


















Atari 

Explodes 

Atari’s new computer 
serious threat to Macintosh. 
Will the Amiga survive? 















































LOCATE and PRINT, the Amiga's 

not familiar with XOR mode, this 

equals'o when”™thetaft'player's 
tarn, and^l^on Jhe^right^ player's 

want a game screen that consists of 
X's, O's, and slash characters. In- 

the gam^by’pUT ting^the lift arrow 
in place when the screen was 

both^o”tcftheTeft spTaker' When 

PUT, CIRCLE,’and PAINT (seethe 

taken, the left arrow erases itself, 
and the right one appears. On the 

channels" 1 ’ami 2°which goTthe 
effbct ^these ^tatements^reDlace 


soon.^is'shorttmteuSnatesAe 

Who and 3—Who with the" values 0 
and 3, or 1 and 2, depending on 

mands. PUT is used extensively in 
this game to create the moving 
balls, switches, and arrows, as weU 

need for a separate routme to keep 
track of the arrows'display status. 

which output you're using. Similar 
changes to the other SOUND state- 
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Amiga BASIC's SAY TRANS- 

English text into quite understand- 

saying the current phrase. But at 

ga's fast 68000 microprocessor and 

j p 7 h ;t“ dV, T“‘ , r 



value tn a^S^U^D^tatemem^ 031 


^STZleZt 

If your monitor^ has only one 


data. TheA^ga usesToR?exdu- 
sive or) mode for PUT unless you 
specify otherwise. This mode is 

ESHSSS 

XOR, it erases itself without dis- 

Otannels’o’arfd 8 ^ a’lwTys^o 1 toVe 

sSsrHEB 

as pitch, speaking rate, and so on. 


ray controls whether the program 
continues while SAY commands 

PUT^(140,5),Larrow:PUT (440,5),Rarrow 

goes to the left or right output. For 

ESts^eSdetSSs 

each new turn to make the player's 

=^ 3 -WHo 

phrase is finished. 


cards. The first is simply the total so 
far. The second is the total plus a 
bonus of the goal for the round if 

greater than the goal. For example 
if the goal is 20 and you get 18, 
there's no bonus. If you score 22, 
the bonus is the goal for that round 
(20) and you'd have 42 points. The 
third number under the scoreboard 
is the difference between scores for 


the rounds. If you win by two 
points, two is added to your score 
(and two is subtracted from the oth¬ 
er player). The final number is the 
grand total of the first three scores 
and bonuses. Rounds one and three 
are fairly low-scoring with low 
goals. You may want to seed the 
field with extra balls during these 
quarters, so you can collect more 
points in the second and fourth 
quarters. 


Variations 

Although the goal of the game is to 

reason you couldn't agree to play 
for low score. In a "lowball" game. 


you 


1 try t( 


points. You wouldn't necessarily 
play backwards, you would have to 
adjust the strategy of where to place 
the balls. Fill up the board as much 
as possible and leave your oppo¬ 
nent in a situation where he or she 
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IT i 52K Lowest Price In The USA! i52K 

■■■Sr Computer System Sale 

• Students • Word Processing • Home • Business 



LOOK AT ALL YOU GET FOR ONLY $399 _ 

LIMITED QUANTITIES SYSTEM PRICE LIST PRICE 

©Atari 130XE 152K Computer $249.00 

©Atari 1050 127K Disk Drive 299.00 

©Atari 1027 Letter Quality 20 CPS Printer 299.00 

Atari Writer Word Processer 59.95 

Atari BASIC Tutorial Manual 16.95 


* 399 “ 


TOTALS $923.90 $547.75 


CALL FOR 1027 PRINTER REPLACEMENT OPTIONS 


List Sale 

$199.00 $79.95 

$399.00 $159.95 


SO DAY IMMEDIATE REPLACEMENT W, 


! it IMMEDIATELY wil 


Best Prices * Over 1000 Programs and 500 Accessories Available ' Best Service 
* One Day Express Mail ' Programming Knowledge ' Technical Support 


COMPUTER DIRECT 

We Love Our Customers 
22292 N. Pepper Rd. ( Barrington, III. 60010 

312/382-5050 to order 


















Famous Smith Corona National Brand 

10" PRINTER SALE 


Below Wholesale Cost Prices!!! 


• ONE YEAR IMMEDIATE REPLACEMENT WARRANTY 

• Speed: 120 or 160 characters per second • Friction Feed/Tractor Feed — Standard 

• 80 character print line at 10 CPI • 1 Line Buffer, 2K Buffer on 120/160 CPS Plus LQM 

• Six pitches * Graphics capability • Centronics compatible parallel interface 

• Features Bidirectional Print, Shortline Seek, Vertical And Horizontal Tabs 



Check these features & prices 

120 CPS lO” Printer 

t?159 

120 CPS + Letter Quality 
Mode 10” Printer 

Si 1 T9 

160 CPS + Letter Quality 
Mode 10” Printer 

SAL! 199 



ALASKA. APO-FPOorders^ar^dTan^d^rsmusybel^U.s’doUai^ ' 














COMMODORE (4 
COMPUTER 

(Order Now) 

*139” 

• Cl28 Disks 79' eo.* 

• Paperback Writer 64 $34.45 

• 10" Comitar 10X Printer $140.00 

• 13" Zenith Color Monitor $134.95 

CALL BEFORE YOU ORDER 


COMMODORE 64 
SYSTEM SALE 

Commodore 6 
Com. 1541 


*457 


Cl 28 COMMODORE 


oo 


Word processor. 

•340K1571 Disk Drive $259.00 
•Voice Synthesizer $39.95 
$79.95 
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We Love Our C 


















































































WITH THESE NEW INTRODUCTORY BOOKS FROM COMPUTE! BOOKS. 

These titles will help you unleash the powe 
experienced programmer learning a new Ian 
books will show you, clearly and quickly, h 
possible from your computer. 

tr inside your computer. Whether you’re an 
iguage or a beginner just starting out, these 
ow to get more than you ever thought 


The Amiga: Your First Computer 

Dan McNeill 

Written in a lively and entertaining style, this book teaches 
everything a beginner needs to know to get started quickly 
with the Amiga from Commodore. You'll learn about setting 
up the system, some of the most popular types of software, 
and details about the hardware. 

ISBN 0-87455-025-4 
$16.95 

Using AmigaDOS 

Arlan R. Levitan and Sheldon Leemon 
A comprehensive reference guide and tutorial to the 


Introduction to Sound and Graphics on the 
Atari ST 

Tim Knight 

The ST, Atari’s powerful new computer, is an extraordinarily 
impressive sound and graphics machine. Easy to use, the 
ST can produce color graphics and sound. You'll find 
thorough descriptions of the computer’s abilities, and the 
information needed to create a complete sound and graphics 
system. This is the perfect introductory reference to sound 
and graphics on the Atari ST. 

ISBN 0-87455-035-1 
$14.95 




powerful AmigaDOS—the operating system underlying the 
Workbench and Intuition—this book offers information 
useful to every Amiga owner. AmigaDOS, the alternative to 
the icon-based Workbench, lets you control the computer 
directly. Using AmigaDOS defines and illustrates all DOS 
commands, and shows you how to create file directories, 
access peripherals, and run batch file programs. You’ll learn 
why the system prompts you to swap disks, and how to 
avoid "disk shuffle.” The screen- and line-oriented text 
editors, both overlooked in the user’s guide which comes 
with the Amiga, are explained in detail. Numerous examples 
and techniques show you how to use AmigaDOS to make 
operating your computer even more convenient. A full 
reference section details each DOS command, giving you 
easy access to the complete AmigaDOS. 

ISBN 0-87455-047-5 
$14.95 


From BASIC to C 

Harley M. Templeton 

This introduction to C takes you by the hand and shows 
how to move from BASIC to this increasingly popular 
language. BASIC programmers will find this approach 
designed just for them. Early chapters discuss C language 
equivalents for common BASIC statements and the 
similarities and differences between BASIC and C. Later 
chapters teach everything you need to know to write, debug, 
and compile programs in C. 

ISBN 0-87455-026-2 
$16.95 


Visit your local bookstore or computer store to purchase any of these new, exciting books from 
COMPUTE! Publications. Or order directly from COMPUTE!. Call toll free 1-800-346-6767 
(in NY 212-265-8360) or mail your check or money order (including $2.00 shipping and handling per 
book) to COMPUTE! Books, P.0. Box 5038, F.D.R. Station, New York, NY 10150. 












































































onscreen prompts are very helpful here. 
And although the disk swapping can be 
an annoyance, the limitations lie with 
the 64 and 1541 disk drive, rather than 
with the program itself. Other com¬ 
puter versions, while functionally simi¬ 
lar, have more space for information 
storage than the Commodore 64 version. 
Once your data disks are prepared. 

Manager to enter two-digit codes for up 

market, etc.) and up to ten credit card 
accounts, along with complete account 
information. As a part of this initial 
cataloging, you'll also set up a series of 
transaction/budget categories that 
you'll use with your various transac¬ 
tions. There are 14 major categories, 

ceries. Residence, Utilities, Clothing, 
Transportation, Insurance, Recreation, 

neous, al and e Ot a her EdUCati0 * ^ 

Each category has up to ten sub- 

more, each can be individually tailored 

Why all of those categories and 
codes? If Personal Financial Planner was 
just a checkbook balancing program or 
a simple budget package, little cross- 
referencing would be required. But each 

transferred among the Transaction, 
Budget, and Asset/Liability managers. 
Hence, the computer must have a good 
way of keeping track of each item. This 
is also important when you later want 
the program to find and print (on 
screen, paper, or disk) information on 
individual accounts, credit cards, or 
subcategories. Once you've set these up 
and used the program a couple of times, 
you'll find you're comfortable with the ; 
structure. And you can easily generate a 
printout of the different categories and 


Calculator And Notepad 

The initial effort it takes to establish 
budget categories is the most time- 
consuming aspect of Personal Financial 
Planner. Once that's done, much of the 

matfcally, or with just a few keystrokes. 


screen, letting you add, delete, and alter 

program also lets you include infor¬ 
mation on automatic transactions— 


those recurring accounts such as rent, 
house payments, or loans—so that each 
month you don't have to enter all of the 




ing, and printing out almost any part of 
your transaction, budget, or asset/liabi¬ 
lity data; automatically updating bud¬ 
get goals versus budget realities; setting 
up graphs and charts to show important 
aspects of your budget; tracking your 
financial inventory; and using financial 
planning worksheets that can be com¬ 
pared and contrasted with past, pre¬ 
sent, and future financial information. 

Personal Financial Planner. In addition 
to the flexibility within each of the 
manager sections, there's a calculator 
and a notepad which can be called up at 
anytime. Also, you can search and 
modify your data, print out checks, 
track and print out tax information, and 
produce custom-tailored financial 

Timeworks and Sylvia Porter have 
created a serious tool with which indi¬ 
viduals and families can track just 
about any aspect of their finances. But 
for the program to be truly useful. 



much as an hour per week (sometimes 
more, depending on what you're doing) 
working with the Personal Financial 
Planner. 

If you devote this time to using the 
program, you'll have a clearer picture of 
your financial status than ever before; 

daily transactions; and you'll find your¬ 
self planning for the future with con¬ 
crete information. For those who have 
trouble budgeting, tracking their trans¬ 
actions, and planning toward financial 
goals, Sylvia Porter's Personal Financial 

luTakeCookRoad 

Af^leJIc/IIe ^version—-$99^95^ 

IBM PC/PCjr version — $129.95 


Save Your 
Copies of 
COMPUTE! 

Protect your back issues 
of COMPUTE! in durable 
binders or library cases. 
Each binder or case is 
custom-made in flag-blue 
binding with embossed 
white lettering. Each holds 
a year of COMPUTE!. Or¬ 
der several and keep 
your issues of COMPUTE! 
neatly organized for quick 
reference. (These binders 
make great gifts, too!) 



Binders Cases: 

$8.50 each; $6.95 each; 
3 for $24.75; 3 for $20.00; 
6 for $48.00 6 for $36.00 

(Please add $2.50 per unit 
for orders outside the U.S.) 

Send in your prepaid order 
with the attached coupon 
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: SpeedCalc 

For Atari 

o! 

| Kevin Martin and 

O | Charles Brannon, Program Editor 


O 

o 

o 

o 

o 

o 

o 

o 

o 

o 
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In response to popular request, 
COMPUTE! presents this 
professional-quality 
spreadsheet program for Atari 
400, 800, XL, and XE 
computers with at least 48K 
RAM. Written completely in 
high-speed machine language, 
Atari SpeedCalc has all the 
important features you'd 
expect from a commercial 
spreadsheet program. In 
addition, its data files can be 
merged into text files created 
with the Atari SpeedScript 
word processor published last 
year in COMPUTE!. Atari 
SpeedCalc requires a disk 
drive, and a printer is optional 
but recommended. 



























From the publishers of COMPUTE! 



March 1986 
COMPUTE! Disk 


All the exciting programs from the past three issues of COMPUTE! are on 
one timesaving, error-free floppy disk that is ready to load on your Atari 
400/800, XL, and XE. The March 1986 COMPUTE!Disk contains the enter¬ 
taining and useful Atari programs from the January, February, and March 
1986 issues of COMPUTE!. This easy-to-use disk also features SpeedCalc, 
the spectacular new spreadsheet program written entirely in machine lan¬ 
guage for the Atari, and the latest version of SpeedScript, the bestselling 
word processing program. 

The March 1986 COMPUTE! Disk costs $12.95 plus $2.00 shipping and han¬ 
dling and is available only from COMPUTE! Publications. 

For added savings and convenience, you may also subscribe to the COM¬ 
PUTE! Disk. At a cost of only $39.95 a year (a $12.00 savings), you’ll receive 
four disks, one every three months. Each disk will contain all the programs 
for your machine from the previous three issues of COMPUTE!. 

This is an excellent way to build your software library while you enjoy the 
quality programs from COMPUTE!. 

Disks and subscriptions are available for Apple, Atari, Commodore, and 
IBM personal computers. Call for details. 

For more information or to order the March 1986 COMPUTE! Disk, call toll 
free 1-800-247-5470 (in Iowa 1-800-532-1272) or write COMPUTE!Disk, P.O. 
Box 10036, Des Moines, IA 50340. 


COMPyTErPublicationsJnc.® 



























































CTRL-D. To save a spreadsheet to 
disk, press CTRL-S. S peedCalc 

occurs while the spreadsheet is be- 
there^was^n'errOT'^you'lf'hear a 








load a S peedCalc file into Speed- 
Script. After printing the file to disk 









































































































































































































































































































IBM 

Fractal 

Graphics 


Paul W. 

One of the hottest topics in mathe¬ 
matics these days is fractals— frac¬ 
tional dimensions. Fractals are being 
used for everything from simulating 
random plant growth to generating 
realistic planetary landscapes for sci¬ 
ence-fiction films and arcade games. 
This article, adapted from "Apple 
Fractals" in the September 1985 issue 
of COMPUTE!, introduces the fascinat¬ 
ing world of fractals with three pro¬ 
grams that work on any IBM PCjr or 
PC with color/graphics adapter. 


The term fractal was coined by Be¬ 
noit Mandelbrot, a pioneer in their 
study, to denote curves or surfaces 
having fractional dimension. The 
concept of fractional dimension can 
be illustrated as follows: A straight 
curve (a line) is one-dimensional, 
having only length. However, if the 
curve is infinitely long and curves 
about in such a manner as to com¬ 
pletely fill an area of the plane con¬ 
taining it, the curve could be 
considered two-dimensional. A 
curve partially filling an area would 
have a fractional dimension be¬ 
tween one and two. 

Many types of fractals are self¬ 
similar, which means that all por¬ 
tions of the fractal resemble each 
other. Self-similarity occurs when¬ 
ever the whole is an expansion of 
some basic building block. In the 
language of fractals, this basic 
building block is called the genera¬ 
tor. The generator in the accompa¬ 
nying programs consists of a 


Carlton 

number of connected line seg¬ 
ments. The curves that the pro¬ 
grams plot are the result of starting 
with the generator and then repeat¬ 
edly replacing each line segment 
with the whole generator according 
to a defined rule. Theoretically, 
these replacement cycles would 
continue indefinitely. In practice, 
the screen resolution limits the 
number of cycles. 

The programs illustrate two 
types of fractal curves. The curves 
generated by Program 1 and Pro¬ 
gram 2 are self-contacting, while the 
curve generated by Program 3 is 
self-avoiding. A self-contacting 
curve touches itself but does not 
cross itself. A self-avoiding curve 
never actually touches itself al¬ 
though it may appear to because of 
the limited screen resolution. 



The Dragon Sweep 

Program 1 plots what Mandelbrot 
refers to as a "dragon sweep." It 
demonstrates in a step-by-step 
fashion how a fractal curve is filled. 


March 1986 
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marked by a pointer that consists 

What's the purpose of the 
chain? When the computer runs a 
program, there are many times 
hen it needs to find a line number 
ickly—to execute a GOTO or 
)SUB, for example. Rather than 
ide through every character of 
every line, it can skip from one link 
to the next until it finds the line it 


Each two-byte pointer shows 
the actual memory address where 
the next line begins, and these links 
are saved with the program. After a 
relocating load, which may bring 
the program into a different memo¬ 
ry area, the pointers may point to 
the wrong locations. To fix every¬ 
thing up, the computer automatical¬ 
ly relinks every line in the program 
after loading it into memory. 

Relinking is a simple job. The 
computer scans through each pro¬ 
gram line, looking for the zero byte 
that marks the end of that line. As 
soon as it finds this address, the 
computer knows where the next 
line begins—at the next byte past 
the first line's end. It then rewrites 
the link for the first line and leaps 
ahead to repeat the process. 

Relinking Problems 

Two things can go wrong during 
the relinking process. If you load a 
chunk of data that doesn't contain 
any zero bytes, the computer can't 
find any end-of-line markers and 
won't be able to relink at all. The 
second difficulty is fortunately 
quite obscure: There's a model of 
computer called the B system in 
North America and the 700 series 
in Europe. The most well-known 
model in the USA is the B128 (not 
to be confused with the Commo¬ 
dore 128), but the comments here 
apply to all B and 700 models. 
When you save a BASIC program 
from these computers, the program 
is stored in an unusually low mem¬ 
ory address. Because the saved pro¬ 
gram contains zeros in unexpected 
places, other Commodore comput¬ 
ers can't make any sense of the 

Let's create an unlinkable file. 
If you have a disk drive, enter the 
following statements in direct mode 
(without line numbers), pressing 
RETURN after each line: 


OPEN 8,8,8,"0:CRASHER,P,W" 
PRINT#8,CHR$d);CHR$<4); 

SrINT#8,CHRM4);:NEXT 
CLOSE 8 

Don't forget to put a semicolon at 
the end of each of the two PRINT# 
statements. 

IF you LOAD "CRASHER",8 
the computer prints LOADING and 
READY, but the cursor doesn't re¬ 
turn. It's stuck in an endless loop, 
looking for the nonexistent zero 
that marks the end of the first 
BASIC line. This kind of crash is 
fairly common on cassette systems, 
when a bad load fills memory with 
garbage. It can also occur with disk 
if you forget to add ,1 to a LOAD 
command that requires relocation, 
loading something odd like a screen 
image into the BASIC program 
area. You can usually recover con¬ 
trol by pressing RUN/STOP-RE¬ 
STORE and entering NEW. 

Before we look at a solution to 
the second problem, let's talk about 
another area where incompatibility 
arises between machines. 

LOAD Address 
Incompatibility 

PET/CBM computers can't relocate 
programs at all. On a PET/CBM, 
BASIC program space starts at loca¬ 
tion 1025. Most other Commodore 
computers use a different address, 
meaning that the PET/CBM can't 
load programs saved on those com¬ 
puters. The program following this 
article is a converter to solve both of 
these problems. You'll need a disk 
drive to use it. 

The new file created by the 
program is loadable by any eight- 
bit Commodore computer. Since it 
sets the load address to 1025, 
PET/CBM computers can load it 
properly (all other models relocate 
it automatically). To make B128 
program files usable by other com¬ 
puters, it puts dummy link bytes 
(both containing a 1) at the begin¬ 
ning of each line. Remember, all 
these computers relink programs 
automatically, so this problem can 
be solved by putting any nonzero 
values in the links. 

This program works only with 
BASIC programs, since it stops at 
the two zero bytes that mark the 
end of the program. If there's some¬ 
thing more "pasted" onto the end 
of the BASIC text—a machine lan¬ 


guage routine, for example—it will 
not be copied. 

Alternative Method 

If you have access to the type of 
computer which generated the orig¬ 
inal program, there's an easier way 
to do the same thing. You can make 
a Commodore 64 emulate the 
memory configuration of another 
machine so BASIC programs are 
kept in a more compatible part of 
memory. If you move the start of 
BASIC to location 1025, the links 
will be more conventional and the 
program will be PET-compatible. 

To make the area at 1025 avail¬ 
able for BASIC, we'll also need to 
relocate the screen to a new area. 
To fit the following commands onto 
two screen lines, you can abbrevi¬ 
ate PRINT as ? and POKE as P 
SHIFT-O: 

POKE56576,5:POKE 53272,4:POKE648,128 
:POKE1024,0:POKE44,4:POKE56,128 
:PRINTCHR$<147):NEW 

The first three POKEs move 
the screen. The next three move the 
start and end of the BASIC area, 
and the last two commands clear 
the new screen and set up the new 
BASIC work area. 

Once you've entered the above 
commands, your Commodore 64 
emulates a PET/CBM's BASIC con¬ 
figuration. You may now convert a 
BASIC program into compatible 
format by loading it into the recon¬ 
figured machine and saving it 
again. By using this load/save se¬ 
quence, you're making several 
things happen. When you load the 
program, it's relocated into a new 
area. The chain links are then re¬ 
built to be compatible with the new 
memory space. When you save, the 
newly relocated program—com¬ 
plete with new links—is placed on 
disk or tape. 

The modified program seems 
the same, but it now has a "univer¬ 
sal" style. Whether you created it 
with the Converter program below 
or with the POKEs and LOAD/ 
SAVE sequence, it can now be load¬ 
ed into any eight-bit Commodore 
machine. Its addresses are directly 
compatible with the PET/CBM, 
and other machines will relocate 
the program as it loads. And we've 
eliminated the possibility of the pe¬ 
culiar B128 chain that confuses oth¬ 
er Commodore computers. 


































Atari P/M Graphics Toolkit 

Tom; R Haltel, Editor 


a joystick, men write simple BASIL 

BASIC program without fear of 

a3SSS^ 

your L*n design anywhere on the 

of similar^program/in other maga- 


SI?-™ - 


reqS'o‘riy a ottJ'une / ^f 8 BASIC 

Atari computers is as exciting and 


single BASIC statement. 

Alfof those features are contained 
in the setup/animation routine list- 

Exciting: P/M graphics pro¬ 

routine creates a tnu/x-Y coordi- 

SSErSsZS 

vides four®larger objects called 

Tany f °ho3al P ^ti?ai 

position on the screen. This system 
is patterned after the X-Y coordi- 

room fefyour o^Zes 13161 ^ °‘ 
Be sure to type in Program 1 


the^LOT, DRAWTO W LOCATE, U or 
POSITION commands, you should 

using COMPUTE! s "Automatic 
Proofreader" utility, because the 
DATA statements in lines 20170- 

34“ 


^ctiv L E isTcommand ' not 

ua Is don't rover P/M graphics, you 

sss 


^t“r fordisk 

This way, you can use the ENTER 

in memory, as we'll demonstrate in 

S'ESiSsS 


To create a program Zat uses 

binary bit values of bytes. 
solvesall^hese^roblem^arKl more" 

mm 

the first line is ideal. Here's the 



10 S° DE=0:PMMODE=1:GOSUB 
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The New Automatic Proofreader 
For Commodore 

Philip I Nelson, Assistant Editor 


Now it’s easier than ever to type in 
Commodore programs published in 
compute!. This completely new ver¬ 
sion of the Automatic Proofreader is a 
significant improvement over the old 
Proofreader and catches almost any 
typing mistake that can be made. A 
single version now works on the Com¬ 
modore 64, 128, VIC-20, Plus/4, and 
16. Starting with this issue, all BASIC 
programs published in COMPUTE! for 
these computers are listed in the new 
Proofreader format. They cannot be 
checked with the old Proofreader. 


“The New Automatic Proofreader" 
is a short error-checking program 
that helps you type in COMPUTE! 
program listings without typing 
mistakes. The Proofreader conceals 

fere with the program you're typ¬ 
ing. Each time you press RETURN 
to enter a program line, the Proof¬ 
reader displays a two-character val¬ 
ue called a checksum in reverse 
video at the top of your screen. If 
you've typed the line correctly, the 
checksum on the screen matches 
the one in the printed listing—it's 
that simple. You don't have to use 
the Automatic Proofreader to enter 
computers printed listings, but do¬ 
ing so greatly reduces your chances 
of making a typo. 

Getting Started 

First, type in the Automatic Proof¬ 
reader program below exactly as it 
appears in the listing. Since the 
Proofreader can't check itself before 
it exists, type carefully to avoid mis¬ 
takes. Don't omit any lines, even if 
they contain unfamiliar commands 
or you think they don't apply to 
your computer. 


When you're finished, save at 
least two copies on disk or tape 
before running it for the first time. 
This is very important because the 
Proofreader erases the BASIC por¬ 
tion of itself when it runs, leaving 
only the machine language (ML) 
portion in memory. 

When that's done, type RUN 
and press RETURN. After an¬ 
nouncing which computer it's run¬ 
ning on, the Proofreader installs the 
ML routine in memory, displays the 
message PROOFREADER AC¬ 
TIVE, erases the BASIC portion of 
itself, and ends. If you type LIST 
and press RETURN, you'll see that 
no BASIC program remains in 
memory. The computer is ready for 
you to type in a new program 
listing. 

Entering Programs 

Once the Proofreader is active, you 
can begin typing in a BASIC pro¬ 
gram as usual. Every time you fin¬ 
ish typing a line and press 
RETURN, the Proofreader displays 
the two-letter checksum in the up¬ 
per-left comer of the screen. Com¬ 
pare this checksum with the two- 
letter checksum printed next to the 
corresponding line in the COMPUTE! 
program listing. If the letters match, 
you can be pretty certain the line is 
typed correctly. Otherwise, check 
for a mistake and correct the line. 

The Proofreader ignores space 
characters that aren't enclosed in 
quotation marks, so you can omit 
spaces (or add extra ones) between 
keywords and still see a matching 
checksum. For example, these two 
lines generate the same checksum: 
10 PRINT'THIS IS BASIC" 

Flowever, since spaces inside 
quotation marks are generally sig¬ 


nificant, the Proofreader pays at¬ 
tention to them. For instance, these 



10 PRINT"THIS IS BASIC" 

10 PRINT'THIS ISBA SIC" 


A common typing mistake is 

sive characters in the wrong order, 
like PIRNT instead of PRINT or 
64378 instead of 64738. The old 
Commodore Proofreader couldn't 
detect transposition errors. Because 
the new Proofreader computes the 
checksum with a more sophisticat¬ 
ed formula, it is sensitive to the 
position of each character within the 
line and thus catches transposition 

The Proofreader does not ac¬ 
cept keyword abbreviations (for ex¬ 
ample, typing ? instead of PRINT). 
If you prefer to use abbreviations, 
you can still check the line with the 
Proofreader: Simply LIST the line 
after typing it, move the cursor back 
onto the line, and press RETURN. 
LISTing the line substitutes the full 
keyword for the abbreviation and 
allows the Proofreader to work 
properly. The same technique 
works for rechecking a program 
you've already typed in: Reload the 
program, LIST several lines on the 
screen, and press RETURN over 
them. 

If you are using the Proofread¬ 
er on the Commodore Plus/4, 16, 
or 128 (in 128 mode), do not perform 
any GRAPHIC commands while the 
Proofreader is active. When you per¬ 
form a command like GRAPHIC 1, 
the computer moves everything at 
the start of BASIC program space— 
including the Proofreader—to an¬ 
other memory area, causing the 
Proofreader to crash. The same 





















MultiMemory 

For Commodore 64 And Apple 

Patrick Parrish, Programming Supervisor 


This short utility partitions free mem¬ 
ory so several BASIC programs can be 
loaded into your computer at once. 
Among other things, it's a great aid 
during program development—you 
can keep a couple of BASIC program¬ 
ming utilities at hand as you work, or 
test alternate versions of new routines 
before adding them to your main pro¬ 
gram. The Apple version works on all 
Apple II series computers with either 
DOS 3.3 or ProDOS. 


The idea of partitioning memory 
into several modules ’which can 
contain separate programs is not 
new—Charles Brannon relied on 
BASIC pointers to split the PET into 
four 8K blocks with "Quadra-Pet" 
(COMPUTE!, June 1981), and Feeman 
Ng later partitioned the 64 into 
three 12K blocks with "Triple 64" 
(COMPUTERS GAZETTE, April 1985). 
Much like these earlier programs, 
"MultiMemory" divides free mem¬ 
ory in your Commodore 64 or Ap¬ 
ple into independent workspaces. 
Three partitions are set up in the 64, 
and four in the Apple. As before, 
you can load different BASIC pro¬ 
grams into the computer at once. 
These could be utilities, .applica¬ 
tions, or games. And, once again, 
you can save and load programs 
from any of these areas without 
affecting the others. 

But MultiMemory goes one 
step further. Not only are the 
BASIC programs in each module 
protected from one another, but the 
variables generated by each are 
protected as well. Any program can 


change a variable's value without 
affecting identically named vari¬ 
ables that may exist in other parti¬ 
tions. That means there's even less 
chance of conflict between the pro¬ 
grams, allowing you more flexibili¬ 
ty when using MultiMemory. 

Entering MultiMemory 

The BASIC languages in the 64 and 
Apple were both written by Micro¬ 
soft, Inc. and thus share numerous 
similarities. Nowhere is this more 
clearly seen than in a section of 
memory called zero page (locations 
0-255), where many BASIC point¬ 
ers are stored. If you compare de¬ 
tailed memory maps for these 
computers, you'll find that many 
zero-page pointers, though located 
at slightly different addresses, are 
the same on these two machines. 
MultiMemory takes advantage of 
this by using identical zero-page 
pointers in the 64 (locations 43-56) 
and in the Apple (locations 
103-116) to split up free memory. 
As a result, the 64 and Apple ver¬ 
sions of MultiMemory are alike in 
many ways. 

Whether you have a 64 or an 
Apple II series computer, Multi- 
Memory is entered in the same 
fashion. Both versions contain short 
machine language routines entered 
by a BASIC loader. Carefully type 
Program 1 for the 64 or Program 2 
for the Apple and save a copy to 

the first time. 

line ^0*0"sets 13 the t^'of^BASIC 
memory for the first partition. This 
is memory location 16384 (64*256) 


on the 64 and location 8192 on the 
Apple (we'll see why later). 

Line 110 POKES the machine 
language routine in lines 150-330 
into a safe place in memory. On the 
64, it's placed at the top of BASIC 
RAM (40769) just below BASIC 
ROM (40960). On the Apple, it re¬ 
sides at location 38251 just below 
DOS (38400). These areas are rela¬ 
tively safe from memory conflicts. 

Line 120 checks to see if the 
machine language data has been 
correctly typed. Lines 130 and 140 
place zeros in three sequential loca¬ 
tions at the start of each memory 
module. The first zero is required to 
indicate the start of BASIC. The 
second and third zeros NEW each 
memory module. Finally, the NEW 
command in line 140 clears the 
BASIC loader from memory and 


Three Or Four Computers 

type SYS 40769 and press RE¬ 
TURN. The cursor will disappear. 
Now, pick a work area by typing 1, 
2, or 3. For a test, let's choose parti¬ 
tion number 2. A tone sounds as the 
partition number is displayed on 

switch modules. 

If you're using an Apple, type 
CALL 38251 and press RETURN. 
Choose among work areas 1 to 4. 
Again, for a test, specify number 2. 
A tone sounds, the partition num¬ 
ber is displayed, and we're ready to 
program. 

When you type LIST, you'll see 
that module 2 is empty. Now type 
PRINT FRE(0) to determine how 
much memory is available in this 
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Atari 

BootStuffer 

Randy Boyd 
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Requester Windows 
In Amiga BASIC 

Tom R, Hqlfhilj, Editor 


Here's how to add your own custom 
requester windows to any Amiga 
BASIC program. Like dialog boxes on 
the Macintosh, requester windows 
allow your programs to flag errors or 
request confirmation before carrying 
out important functions. The routine 
is written for Microsoft Amiga BASIC, 
which is now being shipped in place 
of MetaComCo ABasiC and is avail¬ 
able as an upgrade to early Amiga 



Amiga BASIC is the most powerful 
BASIC interpreter supplied with 
any personal computer on the mar¬ 
ket. Written by Microsoft, it com¬ 
bines in a single language almost 
every feature found in IBM PC Ad¬ 
vanced BASIC plus Microsoft 
BASIC for the Macintosh. In fact, 
many IBM BASICA and Macintosh 
BASIC programs will run on the 
Amiga with minor modifications. 

However, Amiga BASIC does 
lack two key statements found in 
Macintosh BASIC: DIALOG and 
BUTTON. Both are important for 
writing BASIC programs which re¬ 
tain the mouse-and-window user 
interface common to the Macintosh 
and Amiga Workbench. Fortunate¬ 
ly, both commands can be simulat¬ 
ed fairly easily with Amiga BASIC's 
WINDOW and MOUSE statements. 


In Macintosh BASIC, the DIA¬ 
LOG command lets a program open 
a dialog box (a small window) like 
those displayed by the Macintosh's 
operating system whenever the 
user must choose between two or 
more options. Dialog boxes also 
flag errors and alert users when 
they're about to activate a function 
that has irreversible conse¬ 
quences—such as quitting a pro¬ 
gram without saving the data on 
disk. For example, if the user pulls 
down a menu and selects Quit, a 
dialog box might open up and ask, 
"Quit program? (Data file not 
saved.)" Below this message is 
usually a pair of small boxes or 
circles called buttons which might 
be labeled OK and CANCEL. 
Pointing and clicking the mouse on 
the OK button exits the program; 
pointing and clicking on the CAN¬ 
CEL button cancels the Quit func¬ 
tion and returns to the main 
program so the user can save his 
data if desired. 

In Amiga BASIC, the DIALOG 
and BUTTON commands must be 
simulated by a routine that uses the 
WINDOW and MOUSE state- 

routine can be written as a subpro- 
cluded in Amiga BASIC. Sub¬ 


subroutines, except they can have 
local variables. These are variables 
which are independent of the main 
program. For instance, if your main 
program uses a variable X for some 
purpose, a subprogram can also use 
a variable named X and it is treated 
as a separate variable. If the subpro¬ 
gram changes the value of its vari¬ 
able X, the main program's variable 
X is unaffected, and vice versa. On 

also specify shared variables, some¬ 
times known as global variables— 
those which are common to both 
the subprogram and the main 

A major advantage of subpro¬ 
grams is that you can build up a 
library of useful routines on disk 
and add them to any new programs 
you write. This saves you the trou¬ 
ble of writing the same subpro¬ 
grams again and again. Although 
you can do the same thing with 
ordinary BASIC subroutines, 
there's always the chance that a 
subroutine variable might conflict 
with an identically named variable 
in your main program. Since sub¬ 
program variables are local, you're 
freed from this worry. Subpro¬ 
grams are truly programs within a 
program. 






On the Amiga, dialog boxes are 
called requesters. Probably the most 
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Atari Character Codes 
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Cutting Strings Without Scissors 

















Computers and 


©avid D. Thornburg, Associate Editor 


Society 


Humanizing The User Interface, Part 1 


Computers ^should be easy to use. 
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The World Inside the Computer 

Fred D'lgnazio. Associate Editor 


Snowflakes, Quilts, And Stained Glass Windows 


















Telecomputing Today 


Arlan R. Levitan 


Games Modem People Play 
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Programming the Tl 


IF-THEN Statements 
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COMPUTERS Guide 
To Typing In Programs 
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It Wrrte* d „•>«•• 



i Your computer can talk in your own 
voice. Not a synthesizer but a true digitizer 
that records your natural voice quality—and in 
any language or accent. Words and phrases can 
be expanded without limit from disk. 

I And it will understand what you say. a 

real word recognizer for groups of 32 words or 
phrases with unlimited expansion from disk 
memory. Now you can have a two way conver¬ 
sation with your computer! 
t Easy for the beginning programmer 
with new BASIC commands. Machine language 
programs and memory locations for the more 
experienced software author, 
t Exciting Music Bonus lets you hum or 
whistle to write and perform. Notes literally 
scroll by as you hum! Your composition can be 


te from another in 


er to wr 


available for the C64, C128, all Apple ll’s, and Atari 

Faster Service on Credit Card Orders only: 

ORDER TOLL FREE 1-800-523-9230 
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A FANTASY GAMER 
COULD CALL THIS 
HEAVEN. 










When it comes to personal computers, 
you want the smartest you can own. At 
a price that makes sense. 

The new Commodore 128™ system 
has a powerful 128K memory 
expandable to 512K. An 80-column 
display and 64,128 and CP/M® modes 
for easy access to thousands of 
educational, business and home programs. 
And a keyboard, with built-in numeric 
keypad, that operates with little effort, 
m. Discover the personal computer 

^ that does more for you. At the 
price you've been waiting for. 

From the company that sells 
more personal computers 
1 than IBM® or Apple® 

COMMODORE 128-PERSONAL COMPUTER 

A Higher Intelligence 
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